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Preface

The Clouds and the Earth’s Radiant Energy System (CERES) Data Management System supports
the data processing needs of the CERES Science Team research to increase understanding of the
Earth’s climate and radiant environment. The CERES Data Management Team works with the
CERES Science Team to develop the software necessary to support the science algorithms. This
software, being developed to operate at the Langley Distributed Active Archive Center (DAAC),
produces an extensive set of science data products.

The Data Management System consists of 12 subsystems; each subsystem represents a stand-alone
executable program. Each subsystem executes when all of its required input data sets are available
and produces one or more archival science products.

The documentation for each subsystem describes the software design at various significant
milestones and includes items such as Software Requirements Documents, Data Products
Catalogs, Software Design Documents, Software Test Plans, and User’s Guides.

Acknowledgment is given to Yvonne M. Seaman, Waldena Banks, and Dawn L. Hyer of Science
Applications International Corporation, for their support in the preparation of this document.
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1.0 Introduction

The Clouds and the Earth’s Radiant Energy System (CERES) is a key component of the Earth
Observing System (EOS). The CERES instruments are improved models of the Earth Radiation
Budget Experiment (ERBE) scanner instruments, which operated from 1984 through 1990 on the
National Aeronautics and Space Administration’s (NASA) Earth Radiation Budget Satellite
(ERBS) and on the National Oceanic and Atmospheric Administration’s (NOAA) operational
weather satellites NOAA-9 and NOAA-10. The strategy of flying instruments on Sun-
synchronous, polar orbiting satellites, such as NOAA-9 and NOAA-10, simultaneously with
instruments on satellites that have precessing orbits in lower inclinations, such as ERBS, was
successfully developed in ERBE to reduce time sampling errors. CERES will continue that
strategy by flying instruments on the polar orbiting EOS platforms simultaneously with an
instrument on the Tropical Rainfall Measuring Mission (TRMM) spacecraft, which will have an
orbital inclination of 35 degrees. In addition, to reduce the uncertainty in data interpretation and
to improve the consistency between the cloud parameters and the radiation fields, CERES will
include cloud imager data and other atmospheric parameters. The first CERES instrument is
scheduled to be launched on the TRMM spacecraft in 1997. Additional CERES instruments will
fly on the EOS-AM platforms, the first of which is scheduled for launch in 1998, and on the
EOS-PM platforms, the first of which is scheduled for launch in 2000.

1.1 Purpose and Scope

The purpose of this document is to describe our plan for assuring the quality of the science data
products produced by the CERES Data Management System (DMS) and to describe our Quality
Assessment (QA) products and procedures. The QA products described in this document include
Quality Control (QC) products, metadata, browse products, validation products, and science
products which contain QA parameters. Complete product parameter listings are documented in
the CERES Data Product Catalog for Release 2 (Reference 1). Complete archival product
parameter definitions will be documented in a set of User’s Guides scheduled to be published
around the TRMM launch time frame.

A high-level view of the CERES DMS is illustrated by the CERES Top Level Data Flow Diagram
shown inFigure 1-1 Circles in the diagram represent algorithm processes which are called
subsystems. Subsystems are a logical collection of algorithms which together, convert input data
products into output data products. Boxes represent archival data products. Two parallel lines
represent data stores which are designated as nonarchival or temporary data products. Boxes or
data stores with arrows entering a circle are input data sources for the subsystem, while boxes or
data stores with arrows exiting the circles are output data products. This document includes
descriptions of all QA products for each of the 12 subsystems. Howeyere 1-lincludes only

the main input and output products. The additional products, such as QC reports and browse
products are not shown in the figure. Each subsystem produces QC reports and metadata, while a
selected number of the subsystems also produce browse or validation products.
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1.2 Quality Assessment (QA) Overview

Science product quality assessment practices described in this document begin with the production
of the product and extend through the time the product is released to the science community. The
first type of QA occurs while the product is being produced by the science software and is referred
to as automated QA. After the science product and accompanying QA products are produced, the
process becomes manual in nature and may involve visual inspection and analysis. This section
defines these two types of automated and manual QA. Since the science data products are
produced for use by the Science Team and the Data Management Team (DMT), as well as for
archival at the Langley Distributed Active Archive Center (DAAC), a brief discussion of the

DAAC, the CERES Data Management Team, and the CERES Science Team roles and
responsibilities is also included.

1.2.1 Automated QA

Automated QA is the QA performed by the production software, and it occurs during the
generation of CERES data products at the DAAC. CERES production software includes QA
calculations that are embedded into the Product Generation Executables (PGESs) or QA
Executables. QA Executables (QAE) are executables that may be run outside of the main PGE,
similar to a post-processing PGE that produces QA results for a day from 24 hourly files.

QA calculations may include instrument performance monitoring, parameter range checking, or
comparisons with expected values. QA calculations are used to identify errors found by the
algorithms, missing data, processing errors, and Good/Bad/Suspect pixels, footprints, or regions,
for example. The product-specific QA parameters are currently being defined by the CERES
Science Team and implemented in the production software by the Data Management Team. The
product-specific QA information contained in this draft is preliminary and will be updated when
further QA parameters and algorithms are defined.

Results of automated QA calculations are reported using one or more of the following
mechanisms: Quality Control reports, product metadata, record level data quality flags, parameter
level QA flags and fill-values in place of missing or suspect data, browse products, and validation
products. Under fatal error conditions, preliminary operational plans are that the software will
send an Alarm Message to an Alarm Log and to the operator monitor. Processing logs and Alarm
Logs also become QA information sources. After completion of a PGE and the automated QA, the
QA products will be stored on the Data Server for the manual QA process.

1.2.2 Manual QA

Manual QA is performed by human interaction and entails the visual examination of science data
products and the associated QA products, such as the QC reports, product metadata, the PGE
processing logs, browse products, and validation products.
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1.2.2.1 DAAC Activity

The DAAC personnel will be responsible for monitoring the completion of PGEs and for
reviewing Alarm Logs. DAAC personnel will look for normal processing times, normal product
file sizes, and normal hardware operating conditions. The DAAC will save the PGE processing
logs, along with system errors and alarms for DMT and CERES Science Team analysis whenever
alarm messages have been sent to the Alarm Log. The DAAC will provide notification through e-
mail of failed jobs or problems with QA they detect during processing and will report any system
problems that may affect product generation to the Science Computing Facility (SCF). An
additional role of the DAAC is to ensure that the data are not corrupted in the transfer, archival, or
retrieval process.

1.2.2.2 SCF Activity

The majority of manual QA will be performed by the Data Management and Science Team
personnel, referred to in this document as the SCF Team. DAAC operations personnel will play a
support role in manual QA.

The SCF Team registers subscriptions at the DAAC in order to receive the output products to be
examined. Subscriptions specify the conditions under which the SCF personnel wish to receive
certain data products. The need for product QA may be based upon the automated QA results, may
be based on a standard schedule, or may be standing orders. The only type of subscription
available at Release A is the standing order. An example of a CERES project-wide subscription
might be a standing order to receive all QC reports, or be notified that the QC reports are available
for retrieval or QA purposes. A large Level 2 product might only be requested when the QC report
for that product indicates a problem. Subscription conditions will vary from subsystem to
subsystem and will be decided between the DAAC and the SCF for Release B. When one or more
of the agreed upon subscription conditions are reached, the appropriate SCF Team members are
notified that they may retrieve the data for visual analysis from the Data Server.

Algorithm and data validation are described in the CERES Validation Plan (Reference 2). QA
processes are the first step in data validation and are typically limited to determining if the process
ran as expected and if the data produced are as expected. QA processes occur within a near-real
time window. The validation and enhancement of science algorithms are the responsibility of the
Science Team and are a longer term effort, often involving comparison with other data sources.

After performing the QA analysis, the SCF personnel set a flag in the metadata indicating the status
of their review. This status flag is an accessibility code, which indicates where in the QA cycle the
product currently is and who has access to the product. Only when the accessibility code is set with
a particular value will the data be archived and become available to the general science community.
Table 1-1 lists the accessibility codes and their definition. Note that each product will be assigned
an operational time-window within which the QA process is expected to be completed. The time
window is the maximum time allowed for QA analysis. The time window begins once the product

is available on the Data Server for manual QA analysis and ends when the product becomes
available for general distribution
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Table 1-1. Science Product Accessibility Codes

Code Description Discussion

1 Data available for Code set automatically at end of PGE after the product is completed.
SCF QA Automated QA completed. No QA decision made by SCF yet.

2 Data available to Data needed by data dependent instrument science teams for their
another internal processing streams - data has not been completely through the
EOS team manual QA process.

3 Data available to SCF completed QA and released the data for global distribution. Sys-
general public tem may default to this code when maximum time limit has expired for

the particular product.

4 Data on hold; QA analysis determined problems in data; additional analysis and
available only to possible algorithm change needed. Data are not ready for archival.
SCF or DAAC

1.3 QA Data Products Description

The various mechanisms for capturing QA information are listed in Table 1-2. At a minimum, all
subsystems will use the first four mechanisms to assess and document information regarding the
quality of their data products.

Table 1-2. CERES QA Mechanisms

Number QA Mechanism Description
1 Information placed in the data product header / metadata
2 Record level flags embedded in the data product at the record level
3 Parameter level flags or fill-values (See Table 1-3 for a list of the fill-values) embedded in
the data product for specific science parameters
4 QA information summarized in a separate QC report
5 Browse products which can be used to visually assess the quality of the corresponding

data product at a high level

6 Special validation products which will assist the QA Team members in conducting a more
detailed analysis of the corresponding data product

Several methods of indicating the quality of parameters are used. Certain parameters may have an
accompanying flag that denotes the parameter status. Other parameters are filled with CERES
default values when data are missing, when there is not enough data to make a calculation, or the
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CERES default fill values are defined as follows:

Table 1-3. CERES Fill Values

Fill Value Name Value Fill Value Description
INT1_DFLT 127 default value for 1-byte integer
INT2_DFLT 32767 default value for 2-byte integer
INT4_DFLT 2147483647 default value for 4-byte integer
REAL4 _DFLT 3.4028235E+38 default value for 4-byte real
REAL8 DFLT 1.7976931348623157E+308 default value for 8-byte real

The following sections of the QA plan describe products involved in quality assessment for each
of the CERES subsystems. This information is summarized in Table 1-4, which lists the number
of the subsystem that produces the product, the CERES and EOSDIS product identification codes,
a descriptive product name, and the temporal production frequency. See the Data Product Catalog

for science product sizing information.

Table 1-4. CERES QA Products Summary

2;: Product Code Name Frequency
CERES EOSDIS

1 IES CERO09 Instrument Earth Scans 1/Hour
1 IES QC IES Quality Control Report 1/Hour
1 BDS CERO1 BiDirectional Scan 1/Day

1 BDS_QC BDS Quality Control Report 1/Hour
2 ES-8 CERO2 ERBE-like Instantaneous TOA and Surface 1/Day

Estimates

2 ES-8 QC ES-8 Quality Control Report 1/Day

2 ES-8_Browse ES-8 Browse product 1/Day

2 EDDB CERX02 | ERBE-like Daily Data Base 1/Month
2 EDDB_QC EDDB Quality Control Report 1/Month
3 ES-4 CER13 ERBE-like Monthly Geographical Averages 1/Month
3 ES-4 QC ES-4 Quality Control Report 1/Month
3 ES-4 Browse ES-4 Browse product 1/Month
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Table 1-4. CERES QA Products Summary

2;: Product Code Name Frequency
CERES EOSDIS
3 ES-4G CER14 ERBE-like Monthly Gridded Averages 1/Month
3 ES-4G_QC ES-4G Quality Control Report 1/Month
3 ES-4G_Browse ES-4G Browse product 1/Month
3 ES-9 CERO3 ERBE-like Monthly Regional Averages 1/Month
3 ES-9 QC ES-9 Quality Control Report 1/Month
3 ES-9 Browse ES-9 Browse product 1/Month
4 SSF CER11 Single Satellite Footprint, TOA and Surface Flux, 1/Hour
Clouds
4 SSF _QC SSF Quality Control Report 1/Hour
4 SSF_Browse SSF Browse product 1/Hour
4 SSF_Validation SSF Validation product 1/Hour
4 CRH CER16 Clear Reflectance History 3/Month
4 CRH_QC CRH Quality Control Report 3/Month
5 CRS CERO04 Single Satellite CERES Footprint, Radiative 1/Hour
Fluxes and Clouds
5 CRS_QC CRS Quiality Control Report 1/Hour
6 FSW CERO5 Monthly Gridded Single Satellite Fluxes and 1/Month
Clouds
6 FSW_QC FSW Quality Control Report 1/Hour
7 SYN CERO7 Synoptic Radiative Fluxes and Clouds Every 3
Hours
7 SYN_QC SYN Quality Control Report 1/Month
7 SYN_Browse SYN Browse product 1/Month
8 AVG CERO8 Monthly Regional Radiative Fluxes and Clouds 1/Month
8 AVG_QC AVG Quality Control Report 1/Month
8 AVG_Browse AVG Browse Product 1/Month
8 ZAVG CER15 Monthly Zonal and Global Radiative Fluxes and 1/Month
Clouds
8 ZAVG_QC ZAVG Quality Control Report 1/Month
8 ZAVG_Browse ZAVG Browse Product 1/Month
9 SFC CER12 Monthly Gridded Single Satellite TOA and Surface | 1/Month

Fluxes/Clouds
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Table 1-4. CERES QA Products Summary

2;: Product Code Name Frequency
CERES EOSDIS

9 SFC_QC SFC Quiality Control Report 1/Month
10 SRBAVG CERO6 Monthly TOA and SRB Averages 1/Month
10 SRBAVG_QC SRBAVG Quality Control Report 1/Month
10 SRBAVG_Browse SRBAVG Browse Product 1/Month
11 GGEO CERX14 | Gridded GEO Narrowband Radiances 1/Month
11 GGEO_QC GGEO Quality Control Report 1/Month
12 MOA CERXO06 | Meteorological, Ozone, & Aerosols 1/Hour
12 MOA _QC MOA Quality Control Report 1/Month
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2.0 QA Products

This section is a preliminary description of the CERES QA mechanisms that accompany each
science data product. The mechanisms are listed in Table 1-2. Each subsection contains a
summary overview of the science data product followed by the QA mechanisms implemented for
that product. These listings are preliminary and are still under development. Our QC, metadata,
browse, validation, and header record requirements are not finalized and are not discussed
extensively in this draft. They are included as place holders for future revisions.

2.1 Instrument Earth Scan (IES) Quality Flags (CERQ9)

The IES data product contains the equivalent of one hour of data from a single CERES scanner.
The data records are time-ordered, but read routines are available to serve data along the orbital
ground track, with each footprint position related to the spacecraft's suborbital point at the start of
the hour. The spatial ordering of records will ease the convolution of CERES data with cloud
imager data in Subsystem 4. The footprint record is the basic data structure for this data product.
This record contains the following kinds of information:

1) Time of observation

2) Geolocation data (at both the Top-of-Atmosphere (TOA) and at Earth's surface)
3) Filtered radiances (at satellite altitude), with associated quality measures

4) Spacecraft orbital data

5) Footprint viewing geometric data

The IES data product contains only measurements that view the CERES Top-of-the-atmosphere
(TOA). For the TRMM mission, this means that approximately 225 Earth-viewing footprints
(records) are stored on the IES from each 3.3 second normal half-scan. Because the Earth scan
pattern of the CERES instrument in the biaxial scan mode is irregular, the exact number of
footprints or records in each IES data product varies.
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2.1.1 IES Header Record / Metadata QA

Table 2-1. IES Header Quality Indicators

Indicator Description

Data Type

Definition

Number of Footprints

32-bit Integer

1to 299,000

2.1.2 IES Footprint Record QA

2.1.3 IES Parameter QA

Table 2-2. IES Footprint Quality Flags (32 bits)

Flag Description

Number of Bits

Bit Definition

Spare

1 bit

Field-of-View Flag

2 bits

00 = Hit Earth

01 = Hit TOA, Missed Earth

11 = Missed TOA and Earth

Note: By definition this flag will be 00
for all footprints in the IES.

Shortwave Radiance Flag

2 bits

00 = Good
01 = Calculated (Questionable)
11 = Bad

Window Radiance Flag

2 bits

00 = Good
01 = Calculated (Questionable)
11 =Bad

Total Radiance Flag

2 bits

00 = Good
01 = Calculated (Questionable)
11 =Bad

Instrument Mode

2 bits

00 = Fixed Azimuth Plane Scan
01 = Rotating Azimuth Plane Scan
11 = Transitional/Other

Elevation Scan Mode

4 bits

0000 = Normal Earth Scan Profile
0001 = Short Earth Scan Profile
0010 = MAM Scan Profile

0011 = Nadir Scan Profile

0100 = Stowed

All others = Other Profiles

Azimuth Assembly Status

1 bit

0 = Fixed
1 = In Motion

Spare

16 bits
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2.1.4 IES Quality Control QA
2.2 Bidirectional Scans (BDS) Quality Flags (CERO01)

The BDS data product is an archival product containing level 1b CERES scanner data obtained for
a 24-hour period. All science scan modes are included in the BDS, including the fixed and rotating
azimuth scan modes that perform normal Earth, internal calibration, and short scan elevation
profiles. The BDS product includes samples taken at all scan elevation positions (including space
looks and internal calibration views).

The BDS includes the raw count data stream and the converted engineering representative data.
These data are divided into the following seven groups that are carried forward from the Level-0
product:

1) Time

2) Instrument Status

3) Radiometric Channel Counts

4) Instrument Telescope Pointing (elevation and azimuth)
5) Temperatures

6) Voltages and Currents

7) Satellite Ephemeris and Ancillary Data

In addition, we add the following filtered radiance data from the three radiometric channels and
their associated field-of-view location geometry:

1) Filtered Radiances, including quality flags

2) Earth Location Geometry, including quality flags

In the BDS data product, the filtered radiances and the Earth location geometry are considered a
multiband, single data element footprint. Quality flags are used to indicate the reliability of the
radiance and Earth location measurements. This product is also used to diagnose instrument
performance conditions.

11
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2.2.1 BDS Header Record / Metadata QA

Table 2-3. BDS Header Quality Indicators

Indicator Description Data Type Definition

Number of Scans 32-bit Integer 1to 13091

2.2.2 BDS Data Record QA
2.2.3 BDS Parameter QA

Except for the Field-of-View Flag shown below, the BDS parameter level quality flags are the
same as the IES quality flags (see Table 2-2.)

Table 2-4. BDS Quality Flags (32 bits)

Flag Description Number of Bits Bit Definition

Field-of-View Flag 2 bits 00 = Hit Earth
01 = Hit TOA, Missed Earth
11 = Missed TOA and Earth

2.2.4 BDS Quality Control QA
2.3 ERBE-like Instantaneous TOA Estimates (ES-8) Quality Flags (CERO02)

The ES-8 data product contains a 24-hour, single-satellite, instantaneous view of scanner fluxes at
the top-of-atmosphere reduced from spacecratft altitude unfiltered radiances using the ERBE
scanner Inversion algorithms and the ERBE shortwave (SW) and longwave (LW) Angular
Distribution Models (ADMs). The ES-8 also includes the SW, LW, and window (WN) channel
radiometric data; SW, LW, and WN unfiltered radiance values; and the ERBE scene identification
results on a footprint basis. This data is organized according to the CERES 3.3-second scan into
6.6-second records. As long as there is one valid scanner measurement within a record, the ES-8
record will be generated.

12
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2.3.1 ES-8 Header Record / Metadata QA
2.3.2 ES-8 Data Record QA
2.3.3 ES-8 Parameter QA

ES-8 contains the following footprint-level flag words:
1) Scanner operations flag words (2 32-bit words)
2) Quality flag for total radiance value (33 32-bit words)
3) Quality flag for shortwave radiance value (33 32-bit words)
4) Quality flag for window radiance value (33 32-bit words)
5) Quality flag for FOV (33 32-bit words)

Table 2-5. ES-8 Scanner Operation Quality Flags, Word 1 (32 bits) (1 of 2)

Flag Description Number of Bits Bit Definition
Instrument Power 1 bit 0 = power ON
1 = power OFF
Viewing Vectors 2 bits 00 = calculating MAM and earth-view-
ing vectors
01 = calculating MAM viewing vectors
only

10,11 = not calculating viewing vectors

Telemetry 1 bit 0= No telemetry data dropout
1 = Telemetry data dropout

Elevation Motor Power 2 bits 00 = elevation motor power ON

01 = elevation motor power OFF

10, 11 = elevation motor power unde-
fined

Azimuth Motor Power 2 bits 00 = azimuth motor power ON
01 = azimuth motor power OFF
10, 11 = azimuth motor power
undefined

Post Calibration Operation 2 bits 00 = this is the first record since the
end of a solar calibration

01 = this is the first record since the
end of an internal calibration.

10,11 = no calibration sequence ended
in the previous record

13
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Table 2-5. ES-8 Scanner Operation Quality Flags, Word 1 (32 bits) (2 of 2)

Flag Description Number of Bits Bit Definition

Solar Calibration 2 bits 00 = solar calibration in progress

01 = solar calibration not in progress
10,11 = status of solar calibration is
undefined

Internal Calibration 2 bits 00 = internal calibration in progress

01 = internal calibration not in progress
10,11 = status of internal calibration is
undefined

Scanner Value 1 bit 0 = at least one scanner radiometric
value has both a good radiometric flag
and a good FOV flag

1 = above situation does not exist

Spare 17 bits

Table 2-6. ES-8 Scanner Operation Quality Flags, Word 2 (32 bits) (1 of 2)

Flag Description Number of Bits Bit Definition

Scanner Mode 3 bits 000 = normal Earth scan

001 = nadir Earth scan

010 = short Earth scan

011 = MAM scan

100 = stowed position
101,110,111 = mode is undefined

Last Azimuth Command 3 bits If the azimuth motor power is OFF,
then the azimuth position is given
below. If the azimuth motor power is
ON, then the scanner is in transit to
that azimuth position. A and B are
stored azimuth values.

000 = go to azimuth position A

001 = go to azimuth position B

010 = go to azimuth of 0 degrees
011 = go to azimuth of 90 degrees
100 = go to azimuth of 180 degrees
101 = azimuth is continuously chang-
ing between 0 and A degrees
110,111 = the last azimuth command
is undefined

14
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Table 2-6. ES-8 Scanner Operation Quality Flags, Word 2 (32 bits) (2 of 2)

Flag Description Number of Bits Bit Definition

Last SWICS command 3 bits 000 = turn power off
001 = go to power level 3
010 = go to power level 3 and modu-
late
011 = go to power level 2
100 = go to power level 2 and modu-
late
101 = go to power level 1
110 = go to power level 1 and modu-
late
111 =the last SWICS command is
undefined

Solar Calibration Azimuth Posi- 3 bits 000 = azimuth at B

tion 001 = azimuth at A prior to sun
encounter
010 = azimuth at neither A or B
011 = azimuth at A after sun encounter
100,101,110,111 = azimuth position is
undefined

Housekeeping Data 1 bit 0 = no new housekeeping data is avail-
able for this data, or the new data is
guestionable
1 = new housekeeping data is avail-
able for this record

Spare 19 bits

Table 2-7. Total Radiance Value Quality Flags (32 bits)
Flag Description Number of Bits Bit Definition

Total Channel Data Quality 14 bits For each bit,
0 = corresponding radiance value is
good
1 = corresponding radiance value is
bad

Spare 18 bits

15
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Table 2-8. Shortwave Radiance Value Quality Flags (32 bits)

Flag Description Number of Bits Bit Definition
Shortwave Channel Data Qual- 14 bits For each bit,
ity 0 = corresponding radiance value is
good
1 = corresponding radiance value is
bad
Spare 18 bits

Table 2-9. Window Radiance Value Quality Flags (32 bits)

Flag Description Number of Bits Bit Definition
Window Channel Data Quality 14 bits For each bit,
0 = corresponding radiance value is
good
1 = corresponding radiance value is
bad
Spare 18 bits

Table 2-10. FOV Quality Flags (32 bits)

Flag Description Number of Bits Bit Definition
FOV Data Quality 14 bits For each bit,
0 =FOQVis good
1 =FOV is bad
Spare 18 bits

2.3.4 ES-8 Quality Control QA

Figure 2-1 (the QC report) shown below contains QC information for Subsystem 2.0.

16
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2.3.5 ES-8 Browse Product QA

2.4 ERBE-like Daily Data Base (EDDB) Quality Flags (CERX02)
2.4.1 EDDB Header Record / Metadata QA

2.4.2 EDDB Record QA

2.4.3 EDDB Parameter QA

The mechanism used to designate suspect data in this data product is to insert CERES fill values
in the place of the parameter value when there is no data, when there is not enough data to make a
calculation, or when the data calculated is out of range.

2.4.4 EDDB Quality Control QA

Figure 2-1 contains QC information from Subsystem 2.0, ERBE-like Inversion, which includes
information about the processing in general as well as information related to the ES-8 and EDDB
products.

2.5 ERBE-like Monthly Geographical Averages (ES-4) Quality Flags (CER13)

The ES-4 data is a regional, zonal, and global averages product. The instantaneous scanner
estimates at the TOA are arranged temporally to hours, days, and the month. They are averaged
spatially to regions, latitude zones, and the globe. The ES-4 product contains a header record, a
record of file address map, a record of data scale factors, and seven sets of data records. Each
record data set corresponds to a regional, nested regional, zonal, or global average. There are
10368 2.5-degree regions for the ERBE-like data. Therefore, there is a maximum of 10368 records
in the 2.5-degree regional record set. The second set of data records is the 2.5-degree nested to 5.0-
degree regional data, which constitutes 2592 records. The third set of data records is the 5.0-degree
nested to 10.0-degree regional data, which constitutes 648 records. The fourth, fifth, and sixth sets
of records are the 2.5-degree, 5.0-degree, and 10.0-degree zonally averaged data which constitute
72, 36, and 18 records, respectively. The last set is the global data, which constitutes 3 records.

2.5.1 ES-4 Header Record / Metadata QA
2.5.2 ES-4 Record QA
2.5.3 ES-4 Parameter QA

The mechanism used to designate suspect data in this data product is to insert CERES fill values
in the place of the parameter value when there is no data, when there is not enough data to make a
calculation, or when the data calculated is out of range.
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2.5.4 ES-4 Quality Control QA
2.5.5 ES-4 Browse Product QA
2.6 ERBE-like Monthly Gridded Averages (ES-4G) Quality Flags (CER14)

The ES-4G data product stores the same time and space averages as the ES-4 science data product,
with the difference being the arrangement of the data. While the ES-4 is arranged by region, the
ES-4G files present a gridded data product with all regions for a given data parameter grouped
together. The regional presentation of the data is in the same order as that described for the ES-4
product. The 2.5-degree regional parameters are presented as 10368-element vectors, the 2.5
nested to 5.0-degree data is presented as 2592-element vectors, and the 5.0 nested to 10.0-degree
data is presented as 648-element vectors. The 2.5-, 5.0-, and 10.0-degree zonal data is presented
as 72-, 36-, and 18-element vectors respectively. The global data are presented as 3-element
vectors.

The ES-4G data product is written on four output files. The first three files contains 2.5-deg

regional data, 32-bit, 16-bit, and 8-bit data. The fourth file contains nested regional data, all zonal
data, and global data.

2.6.1 ES-4G Header Record / Metadata QA
2.6.2 ES-4G Record QA
2.6.3 ES-4G Parameter QA

The mechanism used to designate suspect data in this data product is to insert CERES fill values
in the place of the parameter value when there is no data, when there is not enough data to make a
calculation, or when the data calculated is out of range.

2.6.4 ES-4G Quality Control QA
2.6.5 ES-4G Browse Product QA

2.7 ERBE-like Monthly Regional Averages (ES-9) Quality Flags (CERO03)

The ES-9 stores data for each 2.5-degree region observed during a month. There are 10368
possible regions; a given region is viewed by the scanner several times as the spacecraft passes
overhead. For each region, data is stored by the hour for each hour of each day in the month. Stored
data includes the mean estimates of shortwave and longwave radiant flux at the TOA, the standard
deviations of these estimates, the maximum and minimum estimate, and scene information or
cloud condition. Similar parameters are determined for those scanner measurements that were
identified as viewing clear-sky areas. Daily, monthly hourly, and monthly averages are also stored.
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2.7.1 ES-9 Header Record / Metadata QA
2.7.2 ES-9 Record QA
2.7.3 ES-9 Parameter QA

The mechanism used to designate suspect data in this data product is to insert CERES fill values
in the place of the parameter value when there is no data, when there is not enough data to make a
calculation, or when the data calculated is out of range.

2.7.4 ES-9 Quality Control QA

2.7.5 ES-9 Browse Product QA

2.8 Single Satellite Footprint TOA and Surface Flux, Clouds (SSF) Quality
Flags (CER11)

The Single Satellite CERES Footprint TOA and Surface Fluxes, Clouds (SSF) product is produced
from the cloud identification, convolution, inversion, and surface processing for CERES. Each
SSF covers footprints from a single hour and a single CERES scanner (3 channels) mounted on one
satellite. The product has a product header and multiple records of 121 parameters or 282 elements
for each footprint.
The major categories of data output on the SSF are:

1) CERES footprint geometry and CERES viewing angles

2) CERES footprint radiance and flux (TOA and Surface)

3) CERES footprint area statistics and imager viewing angles

4) CERES footprint clear area statistics

5) CERES footprint cloudy area statistics for two cloud height categories

6) CERES footprint cloud overlap conditions (4 conditions)

7) Footprint Imager Radiance Statistics (5 imager channels)

The SSF product will be produced daily starting with the TRMM launch. The SSF provides data
needed to produce a production quality set of CERES Angular Distribution Models (CADM). At
a later time, the archival SSF product will be reproduced using the production CADMs.
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2.8.1 SSF Header Record / Metadata QA

Table 2-11. SSF Header Record Quality Indicators

Indicator Description Data Type Definition
Satellite name 64- bit ASCII
CERES instrument name 32-bit ASCII
Imager name 64- bit ASCII
Number of imager channels used 16-bit Integer 1to 20
Central wavelengths of imager channels (20) 32-bit Real 0.4 to 15
Generation date and time 152- bit ASCII
Number of footprints 32-bit Integer 1 to 350000

2.8.2 SSF Footprint Record QA
N/A
2.8.3 SSF Parameter QA

SSF science parameters, for which the value is undetermined or determined to be incorrect, will
contain CERES default values. The IES Footprint Quality Flags are copied unchanged on the SSF
(See Table 2-2.) In addition, the following parameters provide general information, which

may be of interest to scientists, about individual CERES footprints.
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Table 2-12. SSF Parameter QA Indicators

Indicator Description Data Type Definition
Surface type index 16-bit Integer 1to 20
Surface type percent coverage 16-bit Integer 0to 100
CERES SW ADM type 16-bit Integer TBD
CERES LW ADM type 16-bit Integer TBD
CERES WN ADM type 16-bit Integer TBD
Number of imager pixels in CERES FOV 16-bit Integer 0 to 9000
Imager percent coverage 16-bit Integer 0to 100
Flag source of precipitable water 16-bit Integer TBD
Shadowed pixels percent coverage 16-bit Integer 0to 100
Notes on general procedure 16-bit Integer TBD
Notes on cloud algorithms 16-bit Integer TBD
Clear area percent coverage 16-bit Integer 0to 100
Imager sunglint percent coverage 16-bit Integer 0to 100
Snow/ice percent coverage 16-bit Integer 0to 100
Fire percent coverage 16-bit Integer 0to 100
Aerosol percent coverage 16-bit Integer 0to 100
Flag type of aerosol 16-bit Integer 0 to 9999
Cloud layer area percent coverage (2) 16-bit Integer 0to 100
Overlap condition weighted area percentage (4) 16-bit Integer 0to 100

2.8.4 SSF Quality Control QA

2.8.5 SSF Browse Product QA

2.8.6 SSF Validation Product QA

2.9 Clear Reflectance History (CRH) Quality Flags (CER16)

The CRH product is a global averages product. The product contains values for several parameters
the last time the region was viewed under clear-sky conditions. The data are stored on a 1/6 th-
degree by 1/6 th-degree grid (2160x1080) for a total of 2,332,800 regions. The data coverage is
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24 hour, and is updated every 10 days. The data product consists of a product header followed by
fixed-length records organized according to the grid pattern. Each record has:

Visible albedo
Temperature
Viewing angles
The parameters are derived from cloud imager measurements by Subsystem 4. The CRH product

is the same structure for both Moderate Resolution Imaging Spectrometer (MODIS) values and
Visible Infrared Scanner (VIRS) values. There is a source indication on the header record.

2.9.1 CRH Header Record / Metadata QA

Table 2-13. CRH Header Record Quality Indicators

Indicator Description Data Type Definition

Imager source name 64-bit ASCII

2.9.2 CRH Data Record QA
2.9.3 CRH Parameter QA

Default fill values for the parameters are used where there is no valid data. In addition, the
following parameters are used to assess the quality of the CRH parameters.

Table 2-14. CRH Parameter Quality Indicators

Indicator Description Data Type Definition
Observation day 32-bit Real Mission life
Observation time (fractional julian time) 32-bit Real Oto1l
Narrowband ADM type 16-bit Integer TBD

2.9.4 CRH Quality Control QA
2.10 Cloud Radiative Swath (CRS) Quality Flags (CERO04)

The CRS contains longwave and shortwave radiative fluxes for the surface, internal atmosphere
and TOA for each FOV. The CRS contains data for a 1-hour satellite swath (8-12 percent of the
Earth) from one satellite.
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For each CERES FOV, the CRS contain:

1)
2)
3)
4)
5)
6)
7

8)

9)
10)

11)

12)

13)
14)

CERES FOV geometry, time, and scene data
CERES FOV satellite altitude radiance data
CERES FOV estimated TOA flux data
CERES FOV surface flux data

CERES FOQV total-sky area data

CERES FOQV clear-sky area data

Cloud category properties for two of four cloud height categories (low (L), lower
middle (LM), upper middle (UM), and high (H)) over the CERES FOV

Overlap data for four of eleven cloud overlap conditions (clear, L, LM, UM, H,
H/UM, H/LM, H/L, UM/LM, UM/L, LM/L) over the CERES FOV

CERES FOQV surface radiative parameters

Atmospheric flux profiles for both clear-sky and total-sky at the surface, 500hPa,
the tropopause, and the TOA over the CERES FOV

Flux adjustments (tuned-untuned) for clear-sky and total-sky at the surface and
TOA over the CERES FOV

Adjustment parameters for clear-sky (note that these are calculated for both clear-
sky and total-sky FOV)

Adjustment parameters for the two cloud categories over the CERES FOV

Auxiliary adjustment quality control flags

2.10.1 CRS Header Record / Metadata QA

2.10.2 CRS Footprint Record QA

2.10.3 CRS Parameter QA

In addition to the quality flags described below, the CRS contains the IES Footprint Quality Flag,
defined in Table 2-2, and the SSF flags and parameters, defined in Tables 2-11 and 2-12.

Table 2-15. CRS Quality Flags (64 bits)

Flag Description Number of Bits Bit Definition
Constrainment status 32 bits TBD
Sigma table configuration 32 bits TBD
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2.10.4 CRS Quality Control QA

2.11 Monthly Gridded Single Satellite Fluxes and Clouds (FSW) Quality
Flags(CERO5)

The Monthly Gridded Single Satellite Fluxes and Clouds (FSW) archival data product contains
hourly single satellite flux and cloud parameters averaged over 1.0-degree regions. Each FSW
covers a single month’s swath from a single CERES instrument mounted on one satellite. The
product has a product header and multiple records; each record contains spatially averaged data for
an individual region.

The major categories of data output on the FSW are as follows:

1)
2)
3)
4)
5)
6)
7
8)
9)

Region data

Total-sky radiative fluxes at TOA, surface, and atmospheric levels
Clear-sky radiative fluxes at TOA, surface, and atmospheric levels
Cloud overlap conditions

Cloud category properties

Column-averaged cloud properties

Angular model scene classes

Surface-only data

Adjustment parameters

2.11.1 FSW Header Record / Metadata QA

2.11.2 FSW Record QA

2.11.3 FSW Parameter QA

The mechanism used to designate suspect data in this data product is to insert CERES fill values
in the place of the parameter value when there is no data, when there is not enough data to make a
calculation, or when the data calculated is out of range.

2.11.4 FSW Quality Control QA
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2.12 Synoptic Radiative Fluxes and Clouds (SYN) Quality Flags (CEROQ7)

The SYN contains regional longwave and shortwave radiative fluxes for the surface, internal
atmosphere and TOA. The data are computed at 3-hour intervals on the CERES grid and are based
on measurements from multiple EOS CERES instruments.

The SYN contains averaged:

1)
2)
3)
4)

5)

6)

7
8)
9)

10)

11)
12)

13)

Regional data
Clear-sky area scene data
Observed CERES TOA data

Cloud category properties for four (low, lower middle, upper middle and high)
cloud height categories

Column averaged cloud properties for five (TOA SW, TOA LW, SFC LW, LWC
and IWC) weighting schemes

Overlap data for eleven (clear, low (L), lower middle (LM), upper middle (UM),
high (H), H/UM, H/LM, H/L, UM/LM, UM/L, LM/L) cloud overlap conditions

Angular model scene classes for the twelve ERBE scene types
Surface radiative parameters

Untuned radiative fluxes for both clear skies and total scene at the surface and the
TOA

Tuned radiative fluxes for both clear skies and total scene at the surface, 500hPa,
the tropopause and the TOA

Adjustment parameters for clear skies

Adjustment parameters for four (low, lower middle, upper middle and high) cloud
height categories

Auxiliary adjustment quality control flags

2.12.1 SYN Header Record / Metadata QA

2.12.2 SYN Record QA
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2.12.3 SYN Parameter QA

In addition to the quality flags described below, the SYN contains the CRS quality flags defined
in Table 2-15.

Table 2-16. SYN Parameter Quality Indicators

Description Data Type Definition
Snow/ice percent coverage 32-bit Real 0-100
Smoke percent coverage 32-bit Real 0-100
Fire percent coverage 32-bit Real 0-100
Surface type percent coverage (20) 32-bit Real 0-100

2.12.4 SYN Quality Control QA

2.12.5 SYN Browse Product QA

2.13 Monthly Regional, Zonal, and Global Radiative Fluxes and Clouds (AVG/
ZAVG) Quality Flags (CERO8/CER15)

AVG/ZAVG is an archival product produced for each spacecraft and for each combination of
spacecraft. Initially at the TRMM launch, this product is produced in a validation mode every 3
months, or for 4 months a year. During these 18 months, the CERES Science Team will derive a
production quality set of Angular Distribution Models, which are needed to produce the LW and
SW instantaneous fluxes. Eighteen months after the TRMM launch, this product is archived and
contains LW and SW fluxes at the tropopause and at 500 hPa pressure levels. Thirty-six months
after the TRMM launch, this archived product contains LW and SW fluxes at 18 standard pressure
levels. The pressure levels are in addition to fluxes at TOA and at the surface. In addition, the
cloud and clear-sky properties are averaged between the 18 pressure levels, resulting in 17 vertical
instances of the averaged cloud properties.

The AVG product contains a monthly and monthly hourly averages of the TOA and surface LW
and SW radiative fluxes, together with LW and SW fluxes at standard pressure levels in between
for each 1-degree equal angle region. The ZAVG product contains a monthly and monthly hourly
averages of the same parameters for each zone and the globe. This final product also contains
observed cloud and clear-sky properties at the standard 1-degree horizontal resolution.
AVG/ZAVG are composed of the following structures:

1) Regional (Zonal) data

2) Radiative fluxes for both clear-sky and total-sky at TOA
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4)
5)

6)
7

8)
9)
10)
11)
12)

2.13.1 AVG
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Cloud category properties for four (low, lower middle, upper middle and high)
cloud layers

Adjustment parameters for four cloud layers

Column-averaged cloud properties for five (TOA SW, TOA LW, SFC LW, LWP,
and IWP) weighting schemes

Adjustment parameters for five weighting schemes

Overlap data for eleven (clear, low (L), lower middle (LM), upper middle (UM),
high (H), H/UM, H/LM, H/L, UM/LM, UM/L, LM/L) cloud conditions

Angular model scene classes

Atmospheric flux profile for clear-sky and total-sky
Flux adjustments for clear-sky and total-sky
Adjustment parameters for clear-skies

Surface data

2.13.1.1 AVG Header Record / Metadata QA

2.13.1.2 AVG Record QA

2.13.1.3 AVG Parameter QA

The mechanism used to designate suspect data in this data product is to insert CERES fill values
in the place of the parameter value when there is no data, when there is not enough data to make a
calculation, or when the data calculated is out of range.

2.13.1.4 AVG Quality Control QA

2.13.1.5 AVG Browse Product QA

2.13.2 ZAVG

2.13.2.1 ZAVG Header Record / Metadata QA

2.13.2.2 ZAVG Record QA
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2.13.2.3 ZAVG Parameter QA

The mechanism used to designate suspect data in this data product is to insert CERES fill values
in the place of the parameter value when there is no data, when there is not enough data to make a
calculation, or when the data calculated is out of range.

2.13.2.4 ZAVG Quality Control QA

2.13.2.5 ZAVG Browse Product QA

2.14 Monthly Gridded Single Satellite TOA and Surface Fluxes/Clouds (SFC)
Quality Flags (CER12)

The Monthly Gridded Single Satellite Fluxes and Clouds (SFC) archival data product contains
hourly single satellite flux and cloud parameters averaged over 1.0 degree regions. Each SFC
covers a single month swath from a single CERES instrument mounted on one satellite. The
product has a product header and multiple records; each record contains spatially averaged data for
an individual region.

The major categories of data output on the SFC are as follows:
1) Region data
2) Total-sky radiative fluxes at TOA and surface
3) Clear-sky radiative fluxes at TOA and surface
4) Column-averaged cloud properties

5) Angular model scene classes

6) Surface-only data
2.14.1 SFC Header Record / Metadata QA
2.14.2 SFC Record QA
2.14.3 SFC Parameter QA

The mechanism used to designate suspect data in this data product is to insert CERES fill values
in the place of the parameter value when there is no data, when there is not enough data to make a
calculation, or when the data calculated is out of range.
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2.14.4 SFC Quality Control QA

2.15 Monthly TOA and SRB Averages (SRBAVG) Quality Flags (CER06)

SRBAVG is an archival product produced by Subsystem 10. There is one produced for each
spacecraft and one for each combination. At the TRMM launch, this product will be produced in
a validation mode for the first 18 months. During these 18 months, the CERES Science Team will
derive a production quality set of Angular Distribution Models which are needed to produce the
LW and SW instantaneous fluxes.

The SRBAVG product contains monthly and monthly hourly regional, zonal, and global averages
of the TOA and surface LW and SW fluxes and the observed cloud conditions on a 1-degree equal-
angle grid. The surface fluxes have been calculated from the TOA fluxes using parameterizations
provided by the science team, instead of using the models provided by the SARB Subsystem. No
flux fields are calculated at levels between TOA and the surface. The regional TOA fluxes are
calculated using two methods, the ERBE-like interpolation method and the geostationary
interpolation method.

SRBAVG is composed of the following structures:

On a Regional, Zonal, and Global Basis:
1) Regional parameters
2) Total sky radiative fluxes at TOA and surface
3) Clear sky radiative fluxes at TOA and surface
4) Angular model scene types

5) Column-averaged cloud properties for five weighting schemes: (TOA SW, TOA
LW, SFC LW, LWP and IWP)

6) Surface data
2.15.1 SRBAVG Header Record / Metadata QA
2.15.2 SRBAVG Record QA
2.15.3 SRBAVG Parameter QA

The mechanism used to designate suspect data in this data product is to insert CERES fill values
in the place of the parameter value when there is no data, when there is not enough data to make a
calculation, or when the data calculated is out of range.
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2.15.4 SRBAVG Quality Control QA

2.15.5 SRBAVG Browse Product QA
2.16 Gridded GEO Narrowband Radiances (GGEO) Quality Flags (CERX14)

The GGEO product is a single file containing a header record followed by multiple data records.
The header record contains information to identify the product contents and version. These data
are the CERES Data Product Code, the Data Starting and Ending Date, and the Product Creation
Date and Time.

2.16.1 GGEO Header Record / Metadata QA

Table 2-17. GGEO Header Record Quality Indicators

Indicator Description Data Type
CERES Data Product Code 32-bit ASCII
Data Starting Date 32-bit ASCII
Data Ending Date 32-bit ASCII
Product Creation Date 32-bit ASCII
Product Creation Time 32-bit ASCII

2.16.2 GGEO Record QA

Each data record, called an hourbox, contains data particular to a single grid region and hour. The
number of hourboxes on the file is constant and is determined by the number of data hours per day,
the maximum number of days per month, and the number of regions in the grid (8 hours per day x
31 days per month x 64800 regions on globe = 16,070,400 hourboxes). Hourboxes for which there
are no ISCCP data are filled with default values.

2.16.3 GGEO Parameter QA

The data record (hourbox) contains three categories of data: Satellite and Hourbox ID information,
Key Footprint Parameters, and Radiance Statistics.

» TheSatellite and Hourbox ID information, as the name implies, identifies the hourbox as
well as the satellite which collected the data within the hourbox. Although there are many
grid regions on the Earth that are observed by more than one geostationary satellite, each
hourbox contains only data from the closest observing satellite.
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» TheKey Footprint Parameters are data associated with the key footprint, the footprint
which falls closest to the centroid of the region. These data are the time of the footprint and
three angle measurements associated with the footprint: the cosine of the satellite zenith
angle, the cosine of the solar zenith angle, and the relative azimuth angle.

* The primary data on the GGEO product BRezliance Statistics These are visible and
infrared radiance values averaged over a grid region every 3rd hour of each month. The
statistics contain, in order, the calculated mean and variance, and the number of footprints
used for the calculations.

2.16.4 GGEO Quality Control QA
2.17 Meteorological, Ozone, and Aerosols (MOA) Quality Flags (CERXO06)

The MOA data product contains meteorological, ozone, and aerosol data for 1-hour, and is used by
several of the CERES subsystems. The MOA data are horizontally regridded to conform with the
horizontal resolution of the meteorological data. Profile data are interpolated vertically to conform
with CERES requirements. All data are temporally interpolated to provide data to the CERES
processing system on an hourly basis.
The MOA contains:

1) Surface pressure, geopotential height, skin temperature, and sea surface state

2) Vertical profiles of temperature and humidity for 58 atmospheric levels

3) Vertical profiles for 18 atmospheric levels below the tropopause of wind u-vector
and v-vector data

4) Tropospheric height

5) Air mass index

6) Column precipitable water based on humidity profiles

7) Column precipitable water based on microwave measurements

8) Column averaged relative humidity

9) Vertical profile of ozone mixing ratios for 58 atmospheric levels
10) Column ozone

11) Aerosol optical depth

2.17.1 MOA Header Record / Metadata QA
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Table 2-18. MOA Regional Quality Flags (192 bits)

Flag Description

Number of Bits

Bit Definition

Source Surface Data 32 bits 0 = Unavailable

>0 = Source, values TBD
Source Meteorological Profiles 32 bits 0 = Unavailable

>0 = Source, values TBD
Source Microwave Precipitable 32 bit 0 = Unavailable
Water >0 = Source, values TBD
Source Ozone Profile Data 32 bits 0 = Unavailable

>0 = Source, values TBD
Source Column Ozone 32 bits 0 = Unavailable

>0 = Source, values TBD
Source Aerosol Optical Depth 32 bits 0 = Unavailable

>0 = Source, values TBD

2.17.3 MOA Parameter QA

2.17.4 MOA Quality Control QA
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Appendix A
Abbreviations and Acronyms
ADM Angular Distribution Model
APD Aerosol Profile Data
ASCII American Standard Code for Information Interchange
AVG Monthly Regional Radiative Fluxes and Clouds
AVHRR Advanced Very High Resolution Radiometer
BDS Bidirectional Scan
CADM CERES Angular Distribution Model
CAL Calibration
CERES Clouds and the Earth’s Radiant Energy System
CID Cloud Imager Data
CRH Clear Reflectance History
CRS Clouds and Radiative Swath
DAAC Distributed Active Archive Center
DMS Data Management System
DMT Data Management Team
EDDB ERBE-Like Daily Database Product
EOS Earth Observing System

EOS-AM EOS Morning Crossing (Ascending) Mission
EOS-PM EOS Afternoon Crossing (Descending) Mission
EOSDIS Earth Observing System Data and Information System

ERBE Earth Radiation Budget Experiment
ERBS Earth Radiation Budget Satellite

FOV Field-of-View

FSW Monthly Single Satellite Fluxes and Clouds
GAP Altitude, Temperature, Humidity

Gen Generation

GEO Geosynchronous Orbit

GGEO Gridded GEO Narrowband Radiances
H High

IES Instrument Earth Scans

INSTR Instrument

ISCCP International Satellite Cloud Climatology Project
IWC Ice Water Content

IWP Ice Water Path

LaRC Langley Research Center

L Low

LM Lower Middle

LW Longwave

LWC Liquid Water Content

LWP Liquid Water Path

MAM Mirror Antimotor Mosaic

MISR Multiangle Imaging Spectral Radiometer
MOA Meteorological, Ozone, and Aerosols
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MODIS
MWH
NASA
NOAA
OPD
PGE
QA
QAE
QC
Reg
SARB
SBUV-2
SCF
SFC
SRB
SRBAVG
SSF
Std
SURFMAP
SW
SYN
TBD
TOA
TRMM
UM
VIRS
WN
ZAVG

DRAFT

Moderate Resolution Imaging Spectrometer
Microwave Humidity

National Aeronautics and Space Administration
National Oceanic and Atmospheric Administration

Ozone Profile Data

Product Generation Executives

Quality Assessment

Quality Assessment Executables

Quality Control

Region

Surface and Atmospheric Radiation Budget

Solar Backscatter Ultraviolet/Version 2

Science Computing Facility

Monthly Gridded Single Satellite TOA and Surface Fluxes and Clouds
Surface Radiation Budget

Monthly averages for Top-of-Atmosphere and Surface Radiation Budget
Single Satellite CERES Footprint TOA and Surface Fluxes, Clouds
Standard

Surface Map

Shortwave

Synoptic Radiative Fluxes and Clouds

To be determined

Top-of-the-Atmosphere

Tropical Rainfall Measuring Mission

Upper Middle

Visible Infrared Scanner

Window

Monthly Zonal and Global Radiative Fluxes and Clouds
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